A new chlorinated 11-noreremophilane-type sesquiterpene (1) together with 3-epiisopetasol, PR-amide and mycophenolic acid (2-4) were isolated from endophytic fungus Penicillium citreonigrum. The structures of 1-4 were elucidated by a combination of spectroscopic data and single-crystal X-ray diffraction analysis. Among them, compounds 1 and 4 showed moderate antioxidant capacities compared with ascorbic acid at 0.2 mM concentration.
11-noreremophilane-type sesquiterpenes were usually isolated from plants [1] [2] [3] [4] , while no interesting activities were found. In our earlier study, a brominated 11-noreremophilane-type sesquiterpene showed selective cytotoxicity against MDA-MB-231 [5] . In order to search for more active analogues against MDA-MB-231, we go on studying on the metabolites of Penicillium citrenigrum. Three eremophilane-type sesquiterpenes (including a new chlorinated 11noreremophilane-type sesquiterpene with a conjugated enolic OH group) and mycophenolic acid were found ( Figure 1 ). None of them showed activities against MDA-MB-231, however, compounds 1 and 4 exhibited moderate antioxidant capacities. The natural eremophilane-type sesquiterpene with a conjugated enolic OH group is unusual [6] , it can be sure that the antioxidant ability of 1 is related to the conjugated enolic OH group. Figure S2 -S4) revealed 14 well-resolved signals in the 13 C NMR spectrum, attributed to three methyls, one methylene and five methines [one olefinic at δC 23.6 (C-9)], and five quaternary carbons [one carbonyl at δ C 186.8 (C-11), and three olefinic carbons at δ C 102.2 (C-7), 180.9 (C-8) and 160.1 (C-10)]. The planar structure of 1 was identified by comprehensive analysis of 2D NMR data, including the results of the 1 H, 1 H-COSY, HMQC, and HMBC spectra ( Figure  S4 -S6). Briefly, in the HMBC spectrum, correlations (Table 1, Figure 2 ) from H3-15 to C-3, C-4, and C-5; H3-14 to C-4, C-5, C-6 The planar structure of compound 1 was confirmed by X-ray diffraction analysis (CCDC 1471885, Figure 2 ), and the absolute configuration was also established as 1R,2R,3R,4R,5R since there is a chlorine atom in the structure of 1 [Flack parameter is 0.00 (6), Figure 3 ]. Three known compounds, 2 (colorless crystals, CCDC-1471891), 3 (oil), and 4 (colorless crystals, CCDC-1473728) were identified as 3-epiisopetasol [7] , PR-amide [8] and Mycophenolic acid [9] , respectively, by a combination of spectroscopic and single-crystal X-ray diffraction analysis. 
Strain and Cultivation:
The fungal species was isolated from the normal Dryopteris setosa (Thunb.) leaves collected in July 2010 from Zhangjiajie, Hunan Province, P. R. China, and was identified as Penicillium citreonigrum using DNA amplification and sequencing of the ITS-5.8S rDNA region. The sequenced data have been deposited with the GenBank (accession No. HQ738282). A voucher strain of this fungus was preserved at the Key Laboratory for Biotechnology on Medicinal Plants of Jiangsu Province, Jiangsu Normal University, Xuzhou, P. R. China. The fresh mycelia grown on PDA plates were inoculated into twenty flasks (250 mL), each preloaded with 100 g of autoclaved rice and 2 g of NaCl, followed by static culture at 29ºC for 45 d.
Extraction and Isolation:
The rice culture (20 × 150 mL) was extracted exhaustively with 95% EtOH. The extract was concentrated under reduced pressure to evaporate the EtOH and then suspended in H 2 O, followed by extraction exhaustively with ethyl acetate. The ethyl acetate extract was concentrated under reduced pressure to give a brown oily residue (8.5 g), which gave twelve fractions, Frs. 1-(1R,2R,3R,4R,5R)-(1-chloro-1,2,3,4,5,6-hexahydro-2,3,8 Figure S7 ). IR (KBr): 3419, 2971, 2918, 1728, 1634, 1575, 1367, 1278, 1185, 1101, 1087, 1040, 1017, 955, 903, 867 cm -1 (see Figure S8 ). 1 H and 13 C NMR: 
Cell viability assay:
Cell viability was measured by the 3-(4,5dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Briefly, cells were seeded (2,000 cells/well) into a 96-well microliters plate and cultured for 12 h. The cells were treated with DMSO vehicle or compound (2.5, 5, 10, 20, 40 and 80 μM) for 24 h. After incubation, the cells were washed one time with 200 μL of PBS and then incubated with 150 μL of F-12k medium containing 0.5 mg/ml of MTT for 4 h. MTT solution was then discarded and the MTT formazine product was solubilized by adding 150 μL of DMSO and incubating for 10 min with gentle shaking. The plate was analyzed on a micro-titer plate reader (Molecular Devices; Sunnyvale, CA, USA) at a test wavelength of 490 nm with a reference wavelength of 650 nm. Cell viability was expressed as percentage of the control wells.
DPPH Radical Scavenging Assay:
The DPPH radical scavenging assay was conducted according to a previously reported method [10, 11] . DPPH• (4 mg, Sigma) was dissolved in 100 mL of MeOH. The investigated metabolites were prepared by dissolving 0.4 μmol of each compound in 1 mL of MeOH, double diluted this solution with MeOH. Then, 100 μL of each sample was added to 100 μL of DPPH• solution at room temperature. The absorbance at 517 nm was measured after 30 min versus the blank (100 μL of MeOH in 100 μL of DPPH• solution). Positive control (ascorbic acid) was also subjected to the same procedure for comparison. The analysis was carried out in triplicate, and the DPPH radical scavenging capacity (RSC, %) was calculated with the following equation: (A517 blank -A517 sample )÷A517 blank ×100%.
Crystallographic Data: CCDC-1471885, -1471891, and -1473728 contains the supplementary crystallographic data for compounds 1, 2, 4 respectively. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. The compounds 1, 2, and 4 were recrystallized from MeOH at 19°C, Unit cell constants and intensities of reflections were measured on a STOE Stadi-4 four-circle diffractometer (θ/2θscanning) using MoKα-radiation (graphite monochromator, λ= Antioxidant sesquiterpenes from Penicillium citreonigrum Natural Product Communications Vol. 12 (12) 2017 1829 0.71073 Å). The structures were solved by direct methods using SHELXS-97 programs, and refined using SHELXL-97 programs. Supplementary data: The 1D-and 2D-NMR spectra of compounds 1-4, are available as Supporting information.
